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High Intensity Discharge (HID) lamps such as High
Pressure Mercury (HPM), High Pressure Sodium (HPS) and
Metal Halide (MH) lamps mainly designed for outdoor
lighting. These lamps is commonly used In Egypt where we
need high efficacy and high luminous flux.
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This
research
study
the
ultraviolet radiation emitted
from the three types of HID
lamps in terms of their
irradiance and spectral power
distribution.
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CIE defined the UV spectrum as:
UVA (315 nm - 400 nm),
UVB (280 nm - 315 nm) and
UVC (200 nm - 280 nm).
The Glass envelop of the lamps stop the UVB and UVC, while
transpires portion of UVA which is concerned in this study.
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UVA Irradiance Eλ (λ) =
where, Eλ (λ) is spectral irradiance in
(W/m2/nm).
On the other hand, Spectral Power
Distribution (SPD) measurement describes
the power per unit area per unit wavelength
of an illumination

23rd CALCON conference 2014

Introduction
Detector-Based
DetectorSpectral Irradiance Facility

Outline

Experimental Work
Results

Conclusion

23rd CALCON conference 2014

Schematic diagram of NIS Facility for Measuring Spectral
Power Distribution
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Radiation from the three spectral lamps is introduced into an
integrating sphere to build a uniform, monochromatic, and
nearly Lambertian source of high spectral radiant power.
Each lamp aligned at 50 cm in front of the integrating sphere
which illuminating the entrance slit of a system based on MS257
single monochromator from Newport Corporation.
The system was adjusted to acquire readings at the range from
200 nm to 800 nm with step 2 nm, and bandpass was adjusted
nominally at 4 nm.
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According to CIE (S009/E:2002), UVA irradiance can be
calculated spectrally and the total radiant exposure to the eye
shall not exceed 10000 J/m2 for exposure times less than
1000 sec.
The equation of the total radiant exposure is:

where:
Eλ(λ,t) is the spectral irradiance in W/m2/nm,
∆λ is the bandwidth in nm, t is the exposure duration in
seconds.
Irradiance levels hazard for EUVA in W/m2 according to CIE
are classified into Exempt = 10, Low risk = 33,
and Mod risk = 100.
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Schematic diagram of NIS facility for measuring UVA
irradiance at 50 cm using UDT calibrated radiometer.
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The acquired relative spectral power distribution of the
lamps was normalized to their maximum so we can
compare the lamps.
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HPM emits the largest amount of UVA compared with
MH and HPS lamps. While HPS emits the lowest
amount with moderate amount was from MH lamp.
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For indoor use the table below shows
the safety distance for the three lamps.
Lamp

Safe distance

HPM

>107 cm

HPS

>33 cm

MH

>23 cm
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UVA Irradiance Uncertainty budget using GUM

Uncertainty component

Relative standard
Uncertainty %

Calibration of the radiometer

1.24

Current regulation of lamp

0.32

Distance measurements

0.01

Repeatability

0.01

Expanded uncertainty (k = 2)

2.56
23rd CALCON conference 2014

Introduction
Detector-Based
DetectorSpectral Irradiance Facility

Outline

Experimental Work
Results

Conclusion

23rd CALCON conference 2014

The absolute spectral irradiance measurements of UVA
region as well as the relative spectral power distribution of
three outdoor lighting lamps from OSRAM are carried out.
The measurements were performed under control of
environmental conditions and good regulation of electrical
power.
Results show that HPM emits the largest amount of UVA
compared with MH and HPS lamps. While HPS emits the
lowest amount with moderate amount was from MH lamp.
It is highly recommended to use these lamps only in
outdoor, as they may be lie in the range of the CIE hazard
level if used indoor.
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